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Observation Denial and Performance of a Local Mesoscale Model

Leela R. Watson and William H. Bauman Ill
NASA Applied Meteorology Unit / ENSCO, Inc. / Cape Canaveral Air Force Station, Florida

Forecasters at the 45th Weather Squadron (45 WS) use observations from the Kennedy Space Center (KSC)
and Cape Canaveral Air Force Station (CCAFS) wind tower network and the CCAFS (XMR) daily rawinsonde
observations (RAOB) to issue and verify wind advisories and wamings for operations. These observations are also
used by the Spaceflight Meteorology Group (SMG) in Houston, Texas and the Melboume, Florida National Weather
Service office to initialize their locally run mesoscale models. SMG also uses the observations to support shuttle
landings at the KSC Shuttle Landing Facility. Due to impending budget cuts, some or all of the KSC/CCAFS wind
towers on the east-central Florida mainland and the XMR RAOBs may be eliminated. The loss of these data may
impact the forecast capability of the 45 WS and SMG.

The Applied Meteorology Unit (AMU) was tasked to conduct a modeling study to determine how important these
observations are to the accuracy of the model output used by the forecasters as input to their forecasts. To
accomplish this, the AMU performed a sensitivity study using the Weather Research and Forecasting (WRF) model!
initialized with and without KSC/CCAFS wind tower and XMR RAOB observations. The AMU assessed the accuracy
of model output by comparing peak wind forecasts with operationally significant wind advisory and warning criteria
forecast by the 45 WS. To assess model performance when initialized with and without some of the wind tower and
XMR RAOB observations, the AMU conducted a subjective analysis by displaying model wind forecasts graphically
with the observations overlaid for comparison and they conducted an objective analysis by comparing the maximum
peak wind forecast to the maximum peak wind observed within the KSC/CCAFS wind tower network.

Data were collected for twelve warm season cases and eight cool season cases from June — September 2007
and November - January 2008, respectively. For each case chosen, the 45 WS must have issued a wind advisory or
warning for the KSC/CCAFS area and the KSC/CCAFS wind towers must have recorded significant wind events, or
winds greater than 18 kt.

The model configuration used a “hot-start” initialization of the WRF model using the Local Analysis and
Prediction System (LAPS). Each run started at 0900 UTC and was integrated 12 hours with a 1.3 km horizontal grid
spacing and 40 irregularly spaced, vertical sigma levels. LAPS was initialized with Level Il Weather Surveillance
Radar-1988 Doppler (WSR-88D) data from the Melbourne, Florida radar, Geostationary Operational Environmental
Satellites (GOES) visible and infrared satellite imagery, Meteorological Assimilation Data Ingest System (MADIS)
data, and KSC/CCAFS wind tower data and the XMR RAOB. The AMU initialized LAPS under four different scenarios
of withholding local data:

+  With the mainland towers and without the 1015 UTC XMR RAOB,

»  With the mainland towers and with the 1015 UTC XMR RAOB,

*  Without the mainland towers and without the 1015 UTC XMR RAOB, and
*  Without the mainland towers and with the 1015 UTC XMR RAOB.

The AMU completed a subjective analysis of the WRF forecasts by comparing mode! output to observations at
the time of the maximum peak wind corresponding to the 45 WS advisories and warnings for that day to determine if
any of the four scenarios produced better results than the others. They compared the model output to the
observations'to determine if any of the four scenarios produced better results than the others. For the AMU objective
analysis, they identified model-domain maximum peak wind speeds for each forecast output time and compared them
to the observed maximum peak wind speed in the domain. They then conducted an overall evaluation of how well the
four mode! scenarios performed against each other.

During the warm season, the four scenarios of withholding data were within 2 kt of each other through the 7-hr
forecast and then diverged to over 3 kt at the 11-hr forecast. The cool season results indicate the four scenarios
tracked better after the 4-hr forecast than before, remaining within 1.4 kt of each other. The average difference
among the four WRF scenarios for the entire 12-hr forecast period was 1.91 kt for the warm season and 1.38 kt for
the cool season. This indicates the data-denial scenarios performed comparably to the data-rich scenarios. The AMU
also computed the root mean square error (RMSE) for the four scenarios. During the warm season, the WRF RMSE
decreased from 4.7 kt at the O-hr forecast to 2.3 kt at the 3-hr forecast, a reduction of just over 2 kt. It then generally
increased throughout the remaining 12-hr forecast period to a maximum RMSE of 13.87 kt at the 11-hr forecast.
During the coof season, the WRF RMSE was consistent throughout most of the forecast intervals at about 5-7 kt, with
a maximum RMSE of 7.77 kt at the 2-hr forecast. These data indicate WRF performance is worse in the warm
season.

The subjective and objective analyses indicate denying the wind tower and XMR RAOB data had minimal impact
on the mode! forecasts.



s

Form Approved
REPORT DOCUMENTATION PAGE OMB No. 0704-0188

The public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing
data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or
any other aspect of this collection of information, including suggestions for reducing this burden, to Department of Defense, Washington Headquarters Services, Directorate
for Information Operations and Reports (0704-0188), 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302. Respondents should be aware that,
notwithstanding any other provision of law, no person shall be subject to any penalty for failing to comply with a collection of information if it does not display a currently
valid OMB contro! number.

PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS.

1. REPORT DATE (DD-MM-YYYY) 2. REPORT TYPE 3. DATES COVERED (From - To)
18-07-2008 Abstract July 2007 - June 2008
4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER
Observation Denial and Performance of a Local Mesoscale Model NNKO06MA70C

5b. GRANT NUMBER

5c. PROGRAM ELEMENT NUMBER

6. AUTHOR(S) 5d. PROJECT NUMBER
Leela R. Watson
William H. Bauman III 56. TASK NUMBER

5f. WORK UNIT NUMBER

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION
REPORT NUMBER
ENSCO, Inc.

1980 N. Atlantic Ave., Suite 230
Cocoa Beach, FL 32931

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSORING/MONITOR'S ACRONYM(S)
NASA John F. Kennedy Space Center
Code KT-C-H
Kennedy Space Center, FL 32899 11. SPONSORING/MONITORING
REPORT NUMBER

12. DISTRIBUTION/AVAILABILITY STATEMENT
Unclassified Unlimited

13. SUPPLEMENTARY NOTES

14. ABSTRACT

Forecasters at the 45th Weather Squadron (45 WS) use observations from the Kennedy Space Center (KSC) and Cape Canaveral
Air Force Station (CCAFS) wind tower network and daily rawinsonde observations (RAOB) to issue and verify wind advisories,
watches, and warnings for operations. They are also used by the Spaceflight Meteorology Group and Melbourne, Florida National
Weather Service to initialize locally run mesoscale models. Due to impending budget cuts, some or all of the mainland wind towers
and RAOBs may be eliminated. The loss of these data may significantly impact the forecast capability of the 45 WS and SMG. The
Applied Meteorology Unit (AMU) was tasked to conduct an objective independent modeling study to determine how important
these observations are to the accuracy of the model output used by the forecasters as input to their forecasts. To accomplish this, the
AMU performed a sensitivity study using the Weather Research and Forecasting (WRF) model run with and without KSC/CCAFS
wind tower and CCAFS RAOB observations and assessed the accuracy of model forecasts by comparing them to the observations.

15. SUBJECT TERMS

Numerical Weather Prediction, Modeling, Weather Warnings, Weather Advisories, Instrumentation, Space Shuttle, Weather,
Meteorology

16, SECURITY CLASSIFICATION OF: 17 k&ﬁgg{; OF [1s. g::JMBER 19a. NAME OF RESPONSIBLE PERSON
a. REPORT |b. ABSTRACT | c. THIS PAGE PAGes | Dr. Francis J. Merceret
Uu 19b. TELEPHONE NUMBER (include area code)
Uuu 918} 1
(321) 867-0818

Standard Form 298 (Rev. 8-98)
Prescribed by ANSI Std, Z39-18



	Page 1
	Page 2



